Over 79,000 operating theatres worldwide do not have access to reliable pulse oximetry 1 . This means that about 35 million patients each year undergo surgery without the benefits of pulse oximetry. The Lifebox project aims to address this oximetry gap with a purpose-built, fully featured oximeter for about US$250.
In developed countries we accept that the risk of death primarily due to anaesthesia is as low as 1:200,000 2, 3 . In contrast, the avoidable anaesthesia mortality rate in sub-Saharan Africa has been reported to be as high as 1:133 4 . Why is this the case? There are many factors which include, but are not limited to, fewer trained anaesthesia providers, fewer trained surgeons, patients presenting sicker and later, inadequate patient monitoring and inadequate postoperative care.
The World Federation of Societies of Anaesthesiologists (WFSA) is committed to improving the standards of anaesthesia care for all people in the world by improving training of anaesthesia providers and setting appropriate standards for the safe practice of anaesthesia. At the World Congress of Anaesthesiologists ® in 2004, the WFSA resolved to provide a pulse oximeter for every patient undergoing anaesthesia, thus making an important step to address the lack of appropriate monitoring. A pilot project was conducted in Uganda, Vietnam, India and the Philippines, investigating the effect of the introduction of oximeters and training in their use 5 . Anaesthesia providers believed pulse oximeters were essential for patient safety and it was concluded that formal education and training in oximetry use is essential, in addition to the provision of affordable and suitable oximeters.
It is difficult to determine the effect of oximetry on mortality and morbidity in anaesthesia, as the introduction of oximetry into clinical practice was not accompanied by adequately powered randomised controlled trials. A Cochrane review has concluded that pulse oximetry does not appear to affect the outcomes of anaesthesia 6 , although a large study of over 20,000 patients found that the rate of hypoxaemia detection increased nearly 20-fold in the pulse oximetry group 7 . In any event, it would now be unethical to conduct an appropriately powered trial of pulse oximetry as its use has become standard practice. Qualitative review of anaesthesia incidents has suggested that the pulse oximeter is a life-saving device, with Runciman concluding that oximetry could have prevented up to one-third of the anaesthesia-related deaths that occurred in Australia prior to its widespread introduction 8 . The use of oximeters coupled with a reliable oxygen supply in the management of children with pneumonia in Papua New Guinea has been shown to reduce the risk of death by 35% 9 . Pulse oximetry is non-invasive, non-painful, easy to use and, with the advent of Lifebox, inexpensive. It is anticipated that on the above evidence, the introduction of oximeters will result in significant effects on patient outcomes.
Pulse oximetry is now considered to be essential for the safe practice of anaesthesia and has been included in the International Standards for a Safe Practice of Anesthesia 2010 adopted by the WFSA 10 . The World Health Organization (WHO) included oximetry as part of the Surgical Safety Checklist and this intervention bundle has been shown to be effective in reducing mortality 11 . WHO has since assisted in the development of an educational package and the tendering and procurement process for the new oximeters.
In 2010 the WFSA, Harvard School of Public Health, Association of Anaesthetists of Great Britain and Ireland, and the Brigham and Women's Hospital co-founded Lifebox. Lifebox is a UK-based registered charity which aims to distribute 79,000 oximeters together with education in their use, to hospitals in less developed countries at no, or reduced cost.
The Lifebox oximeter is manufactured by Acare Technology Co. (Taipei County, Taiwan) and is a fully featured, robust device which conforms with ISO 9919, the International Standard for pulse oximeters. The cost for each oximeter is around US$250 which is essentially the cost of manufacture and includes delivery and warranty. The educational package consists of a user's manual, a hypoxia management plan, tutorials, a training video, a virtual pulse oximeter and clinical scenarios. A logbook is provided to record the use of oximetry and encourage audit.
There is no fixed mechanism for distribution of oximeters and training in their use. Rather there is recognition that the solution in one region may Editorial Global Oximetry -an oximeter for every patient, every time be different from another. In the Pacific region, oximeters are being distributed via Ministries of Health to ensure that biomedical departments are aware of their presence, that appropriate arrangements can be made to keep the oximeters in good condition and ensure that they are used appropriately. In some areas of Africa, oximeters have been given directly to anaesthesia providers rather than hospitals and operating theatres, following education workshops in their use. It was felt that this would be the best way to ensure that the oximeters were properly cared for and used by trained personnel. Another opportunity is to distribute oximeters with the implementation of the WHO Surgical Safety Checklist as compliance with this checklist mandates oximetry use.
The oximetry gap figure of 79,000 does not include recovery areas, high dependency, intensive care and ward areas such as paediatric units that would also benefit greatly from oximetry.
Despite the progress made so far, it is early days in the distribution phase with only a few thousand oximeters being delivered. Lifebox is working hard to ensure that all oximeters promised are reaching those intending to donate and are being used appropriately. It will be some years before the Lifebox goal of an oximeter in every operating room is achieved. This is an attractive project for donor agencies and for anaesthetists who understand the value of pulse oximetry. The WFSA and Australian Society of Anaesthetists urge all anaesthetists to contribute. Significant donations have been received already from individuals, practice groups and departments. Donations can be made through the Australian Society of Anaesthetists website (www.asa.org.au/ anaesthetists/education/lifebox) or through Lifebox (www.lifebox.org).
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